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PREFACE 


Tins  report  h.is  been  developed  to  fill  the  need  for  flood  information  at 
various  locations  atony  l  umber  River  The  study  was  initiated  as  a  result  of  a 
request  from  the  Stat*‘  of  North  Carolina  for  floodway  mapping  in  the  vicinities  of 
L  umberton  Roardman  and  Fairhltdf  North  Carolina  Various  other  requests 
iiulii  ated  the  need  lor  information  along  the  entire  reach  of  Lumber  River  from 
the  mouth  to  the  town  of  '  rmherton  Flood  information  within  the  corporate 
limits  of  L  umber  ton  has  been  developed  by  the  Corps  of  Engineers  under 
contract  for  the  federal  Insurance  Administration  and  will  be  published  in  a 
separate  report  F food  information  presented  m  this  report  will  not  conflict  with 
data  it  Inch  w  ill  be  presented  m  the  L  umberton  F lood  Insurance  Report  No  other 
flood  insurance  studies  have  been  completed  or  are  in  progress  which  will  affect 
the  study  area  covered  m  this  report 


Although  there  is  some  urban  and  agricultural  development  in  the  flood 
plain  of  lumber  River  m  the  vicirnty  of  L  umberton  Boardman  and  Fai'blutf, 
North  Carolina  Nichols  South  Carolina  and  several  other  small  communities, 
most  of  the  area  sub/ect  to  flooding  is  heavily  wooded swamplanchtn  the  future, 
some  of  this  land  is  likely  to  be  considered  for  industrial  sites,  waste  treatment 
facilities  and  other  uses  Knowledge  of  the  flooding  potential  is  an  important 
factor  m  selecting  financing  and  insuring  various  types  of  development 


In  the  past  many  large  floods  have  occurred  along  Lumber  River,  causing 
considerable  damage  at  various  locations  The  maximum  flood  of  record 
occurred  during  August  1 928  Other  notable  floods  occurred  during  September 
1945  October  1964  March  1971  and  April  1973  This  study  indicates  that 
future  floods  greater  than  these  of  tfie  past  are  possible 
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This  report  was  prepared  hy  the  Corps  of  Engineers.  Charleston  District, 
under  continuing  authority  provided  in  Section  206  of  the  1960  Flood  Control 
Act  as  amended 


Additional  copies  of  this  report  can  be  obtained  from  the  Corps  of  Engineers. 
Charleston  District,  upon  request  The  Corps  of  Engineers  will  also  provide 
technical  assistance  in  the  interpretation  and  use  of  the  information  presented 
herein 


DESCRIPTION  OF  STUDY  AREA 


Lumber  River  is  an  interstate  stream  located  in  the  upper  coastal  plain  of 
southeastern  North  C.atmma  and  northeastern  South  Carolina  The  river  is 
formed  by  the  pinchon  of  several  creeks  in  Moore  County  and  Richmond  County. 
North  Carolina  It  flows  southeasterly  to  the  vicinity  of  Boardman  North 
Carolina  thence  southwesterly  4  1  miles  to  its  mouth  at  Little  Pee  Dee  River  near 
Nichols  South  Carolina  Lumber  River  drams  an  area  of  1  760  square  miles  of 
which  1616  square  miles  are  m  North  Carolina  and  144  square  miles  are  in 
South  Carolina  See  Plate  1  Genet  al  Map 

This  report  covers  the  63  mile  reach  of  l  umber  River  from  the  mouth  to 
Lumberton  North  Carolina  T he  flood  plain  along  the  study  reach  varies  in  width 
from  about  1  2  mile  pist  below  i  umherton  to  more  than  4  miles  near  Boardman 

Most  of  the  flood  plain  s  wooded  swampland  hut  a  considerable  amount  of 
agricultural  land  is  suhiect  to  flooding  Ttiere  are  also  some  commercial  and 
residential  buildings  lor  ated  m  Rood  plain  areas  in  the  vicinity  of  Lumberton, 
Boardman  anrf  f-airbloff  North  Carolina  and  Nichols  .South  Carolina  Some  of 
these  structures  have  been  damaged  during  past  floods 


FLOOD  HISTORY 


The  greatest  known  flood  on  Lumber  River  occurred  during  September 
1928  The  flood  resulted  from  a  hurricane  that  crossed  the  basin  a  few  days  after 
the  area  had  previously  been  saturated  by  heavy  rainfall  In  Nichols,  South 
Carolina  the  water  rose  about  1  1  feet  above  normal  stage  and  covered  some  of 
the  streets  At  Lumberton  the  river  rose  to  an  e.evation  of  1  1  7  feet  above  mean 
sea  level  (about  four  or  five  feet  above  the  bank)  Other  significant  floods  on 
Lumber  River  were  those  of  September  1945  March  1971  and  April  1973 
Stages  and  discharges  for  past  floods  are  shown  m  Table  1 
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FUTURE  FLOODS 


The  mam  objective  of  this  study  is  to  furnish  mformation  which  will  be 
useful  to  planners  and  others  interested  in  utilizing  the  flood  plain  areas  alonq 
Lumber  River  In  order  to  establish  flood  elevation  frequency  relationships 
hydrological  studies  based  on  past  flood  data  and  rainfall  records  were 
conducted  The  sources  of  data  and  methods  of  analysis  are  discussed  in  the 
following  paragraphs 


Flood  Frequency 

The  frequency  or  recurrence  frequency  of  a  flood  is  an  expression  of  its 
rarity  Generally  large  floods  occur  less  frequently  than  small  floods  Using 
records  of  past  floods  and  statistical  computational  methods,  the  chance  that  a 
given  flood  event  will  be  equaled  or  exceeded  during  a  specified  period  of  time 
can  be  determined  A  1 0  year  flood  c  an  be  expected  to  be  equaled  or  exceeded 
about  ten  times  during  a  1 00  year  period,  nr  it  has  a  one  chance  in  ten  of  being 
equaled  or  exceeded  during  any  year  The  100  year  flood  recognized  by  the 
Federal  Government  and  the  State  of  North  Carolina  as  the  regulatory  flood  used 
as  basis  for  flood  insurance  and  land  use  regulations  has  one  chance  in  one 
hundred  of  being  equaled  or  exceeded  during  any  year 


Flood  frequency  determinations  are  based  on  stream  flow  records  collected 
by  the  U  S  Geological  Survey  and  rainfall  records  collected  by  the  National 
Weather  Service  Other  important  factors  which  are  considered  during 
determination  of  flood  frequency  relationships  include  various  characteristics 
of  the  drainage  basin  including  size  and  shape  of  the  basm  type  of  development 
and  its  location  in  the  basin,  topography  type  of  soil  etc 
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There  are  several  acceptable  methods  that  can  tie  employed  m  conducting  a 
frequency  analysis  In  most  cases,  the  method  or  methods  are  selected  that  best 
utilise  the  basic  data  If  reliable  stream  flow  records  are  available  for  a  long 
period  of  record,  the  Log  Pearson  Type  III  Method  usually  produces  the  best 
results  In  the  absence  of  stream  gage  records,  good  results  can  often  be 
achieved  by  development  of  a  rainfall  runoff  model  (Unit  Hydrograph)  which 
relates  runoff  to  rainfall  frequency  data  published  by  the  National  Weather 
Service  In  conducting  the  Lumber  River  flood  frequency  analysis  both  the  Log 
Pearson  Type  III  Method  md  tfie  Unit  Hydrograph  Method  were  employed  Peak 
discharges  for  10  year  50  year  100  year  and  500  year  frequency  floods  were 
computed  at  several  locations  throughout  the  study  reach  Computations  were 
based  on  stream  flow  records  collected  by  the  U  S  Geological  Survey  on 
Lumber  River  at  Boardman  N  C  river  stage  records  collected  by  the  National 
Weather  Service  on  Lumber  River  at  Lumberton  N  C  and  rainfall  frequency 
data  published  by  the  National  Weather  Service  Table  2  lists  peak  discharges 
for  computed  floods  at  various  locations 


TABLE  2 
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Flood  Elevations 


At; it  i 's' ,thi ■  s‘ ' mi j  f i ni  m  i j.m  ' < ttTjut'f w  y  r el  almost  i p s  as  disc ussed  in 
the  prei  edmg  (>.h  .up  aphs  to*-  elevations  that  Will  he  reached  by  floods  of 
var  ions  freguencies  are  deter  m.ned  I  he  elf  vatu  >r that  will  be  rear  bed  dur  ing  a 
given  flood  event  aro  dependent  upon  several  factors  m<  luding  peak  discharge 
shape  sli i|if  aed  area  of  i tie  s'  ■  e.ti'  per)  and  adjacent  floor!  plain  t  *pe  of  cover 
drees  (rush  et,  i  arid  i  iat  i  c  al  o'  "  <an  made  features  whir  h  obstruct  flood  flow 
such  as  bridges  <  olverts  and  dams  f  ieid  survey.  ,ue  conducted  to  obtain  the 
data  necessary  to  mi mei  n  ally  des«  r  die  tfiese  factors  wfm  fi  are  user!  as  basis  for 
tiyr!raulii  omputannos  Tin-  * : v • ! ' . 1 1 1 ! i . .  computations  ineniporate  various 

tiydr  aulic  itj  1 1  ate  to  for  open  ••nr . .  tiny,  pressure  flow  and  wiet  flow  T  tie  end 

result  s  a  flow  nee  .  :  pi ef.i>  '.a  isc  h  .  on 'imted  flood  which  shows  graphically 
the  peak  elevations  that  wuu.d  he  •  e  r  Ked  thr  ougt lout  1 1 study  area  Computer! 
floor!  elevations  <  a n  also  tie  (Hutted  r  (ilan  view  on  .1  topi igrapfitc  map  to  stiow 
ttie  area  that  would  fie  inundated  l>y  the  flood  f  loud  pr < .f  les  and  floor!  boundary 
maps  wen*  prepared  lor  the  l  mofiei  Hiv**i  study  area  ant!  are  discussed  under 
Presentation  of  Information 


FLOODWAY  CONCEPT 


Floodway 

F  111  ii'.u  *  1 1 1  t t  1  oi'  t  •  1  .1  j  •  in  ,  sui  '  as  . i r  1 ; 1 1  1 ,1 1  fill  lerlui  **s  ttie  flood 
<  arrymg  <  apa<  d ,  an*)  *it«  "n  •*  •  1  , ■  grits  thus  mi  reasmg  flood  hazards  in 

areas  beyond  "**•  m  '...n  *Tit  a  ..-it  Ore  ispis  i  •  f  floor!  plain  management 
involves  h.dani  mg  t ►  * •  •  n  i.imren  g.i  n  from  flood  plain  development  against  the 
resulting  mi  tease  in  floor)  hazard  T tie  1  our  ept  of  a  floodway  is  list'd  as  a  tool  to 
assist  local  r iii’iiiitinil  es  in  this  aspect  of  floor!  plain  management  Under  this 
concept  tf  it*  area  of  ttie  1  00  year  flood  is  divided  mto  a  pr  oposed  floor!  way  and  a 
floor! wav  Incje  1 1 ie  ! loud w a y  is  hr  *  1  !  1.1 11 1  it* I  * il  a  .ti earn  plus  any  adjacent  flood 
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plain  ,iitMs  that  must  he  kept  *(*•.’  ol  en.  roachment  m  order  that  the  100  year 
flood  he  carried  without  substantial  increases  m  flood  heights  Criteria  adopter] 
by  the  Federal  Government  and  the  State  of  North  Carolina  limit  such  increases 
in  flood  heights  to  1  0  foot,  provided  that  hazardous  velocities  are  not  produced 
The  fioodways  in  this  repoii  are  proposed  to  local  agencies  as  minimum 
standards  that  can  be  adopted  or  that  can  tie  used  as  a  basis  for  additional 
studies  The  floodway  proposed  for  Lumber  River  was  computed  on  the  basis  of 
equal  conveyance  reduction  from  each  side  of  the  flood  plain  Floodway 
boundaries  were  determiner)  .it  surveyed  cross  sections  between  cross 
sections  the  boundaries  were  extrapolated 


Floodway  Fringe 

The  area  between  the  floodway  and  the  boundary  of  the  100  year  flood  is 
referred  to  as  the  floodway  fringe  The  floodway  fringe  thus  encompasses  the 
portion  of  the  flood  plain  that  could  he  completely  obstr  ucted  without  increasing 
the  water  surface  elevation  of  the  100  year  flood  more  than  one  foot  at  any 
point 


Flood  Protection  Elevation 

Complete  filling  of  the  floodway  fringe  area  will  cause  the  1 00  year  flood  to 
rise  about  one  foot  higher  than  it  would  under  present  conditions  This  possible 
future  100  year  flood  elevation  is  referred  to  as  the  Flood  Protection  Elevation 
which  is  designed  to  serve  as  a  guide  for  development  within  the  floodway  fringe 
areas  Homes  and  other  damageable  facilities  shook)  be  constructed  above  the 
flood  protection  elevation  or  provided  equivalent  protection  by  floodproofing 
Exhibit  1  illustrates  the  terms  described  in  t tic*  preceding  paragraphs 
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PRESENTATION  OF  INFORMATION 


Flood  Boundary  and  Floodway  Maps 

Plate  2  is  an  index  of  Plates  3  through  12  Flood  Boundary  and  Floodway 
Maps  which  show  floodwav  boundaries  and  floodway  fringe  areas  (defined  by 
fhe  limits  of  the  1 00  year  flood)  on  L  umber  River  Also  shown  on  the  maps  are 
locations  and  numbers  of  surveyed  cross  sections  and  computed  flood 
protection  elevations  The  floodwav  and  floodwav  fringe  boundaries  were 
located  on  the  maps  try  scaling  the  <  omputed  distances  right  and  left  of  stream 
centerline  In  order  to  lot  ate  tire  floodwav  and  floodwav  fringe  boundaries  on 
land  it  will  be  necessary  to  st  ale  distances  from  boundary  lines  to  identifiable 
reference  marks  (roads  fence  Imes  etc  i  on  the  maps  then  measure  the  same 
distances  in  the  field  The  actual  limits  of  the  1 00  year  flood  may  vary  somewhat 
from  that  shown  on  the  map  because  the  scale  and  contour  interval  of  the  maps 
do  not  permit  precise  plotting  of  the  flood  data 


The  floodway  was  calculated  based  on  existing  hydraulic  conditions  only 
The  method  of  calculating  the  floodway  removes  an  equal  amount  of 
conveyance  from  each  side  of  the  channel  Therefore,  from  a  hydraulic 
standpoint  the  floodway  area  on  either  side  of  the  stream  is  in  proportion  to  the 
flooding  potential  that  now  exists  on  ns  respective  side  of  the  stream 


It  is  realized  that  the  fluodway  may  have  to  be  shifted  from  one  side  to  the 
other,  depending  upon  political  policy  or  other  decisions  Also,  public  and 
private  plans  for  development  andconservatiori  may  influence  the  desirability  of 
the  floodway  location  If  such  policies  and  plans  dictate  a  shifting  of  the 
floodway  it  will  be  necessary  to  recompute  the  floodway  based  on  these 
decisions  and  the  hydraulic  considerations 
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High  Water  Profiles 

As  mentioned  in  the  previous  paragraph,  the  limits  ol  the  TOO  year  flood, 
which  delmate  the  floodway  fringe  area,  are  shown  on  the  Flood  Boundary  and 
Floodway  Maps  Plates  1 3  through  24  'High  Water  Profiles ",  show  the  profiles 
of  10  year.  50  year,  100  year  and  500  year  floods  along  Lumber  River  Other 
information  shown  on  the  profiles  includes  stream  bed  elevations,  locations  of 
cross  sections,  and  locations  and  elevations  of  bridges  and  culverts 


When  using  the  Flood  Profiles  to  determine  flood  elevations  at  a  property 
site,  first  find  the  site  on  one  of  the  Flood  Boundary  &  Floodway  Maps  Using  the 
map  scale,  measure  the  distance,  along  the  river  channel,  from  the  site  to  a 
reference  point  such  as  a  bridge,  cross  section,  mouth  of  a  tributary  stream  or  a 
river  mile  indicator  Next,  find  the  reference  point  on  the  profile  and  measure  the 
distance  to  the  site  along  the  horizontal  scale  of  the  profile  The  horizontal  scale 
is  graduated  in  both  thousands  of  feet  and  miles  above  the  river  mouth  The 
vertical  scale  is  graduated  in  feet  above  mean  sea  level,  datum  of  1929 
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